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a. schematic diagram of smoke box test system

b. physical image of smoke box test system
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Fig.1 Smoke box test system layout
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Fig.2 SEM images of CNT, graphene and CNT/grapheme/

carbon composite
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Fig.3 Infrared transmittance spectra of CNT, graphene and
CNT/grapheme/carbon composite
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Fig. 4 The infrared transmittance curves at the 3~5 um

wave-band of three materials
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Fig. 5 The infrared transmittance curves at the 8~14 um

wave-band of three materials
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Table 1 Calculation results of middle to far infrared mass extinction coefficient

sample name jamming band / wm sampling number c/g-m™ /% a,/ m?-g”! a./ m?g
1 0.978 4.565 1.503
3-5 2 0.792 6.421 1.651 1.556
3 0.595 15.054 1.515
carbon nanotube
1 0.978 1.882 1.934
8-14 2 0.792 3.634 1.993 1.924
3 0.595 9.971 1.845
1 0.914 5.672 1.495
3-5 2 0.837 6.775 1.532 1.483
3 0.683 13.013 1.422
graphene
1 0.914 1.374 2.234
8-14 2 0.837 2.152 2.184 2.124
3 0.683 6.076 1.953
1 0.981 2.703 1.753
3-5 2 0.846 4.071 1.802 1.731
3 0.745 7.724 1.637
composite material
1 0.981 2.056 1.886
8-14 0.846 3.252 1.928 1.885
3 0.745 5.603 1.842

Note: 7 isthe infrared transmittance. «, is the mass extinction coefficient. @, is the average mass extinction coefficient.
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Middle and Far Infrared Interference Properties of CNT/Graphene/Carbon Composites Smoke Screen

CHEN Hao', GAO Xin-bao', XU Xing-chun’*, ZHANG Qian', ZHANG Kai-chuang'
(1. Shijiazhuang Campus of Army University of Engineering , Shijiazhuang 050003, China; 2. 63983 Army, Wuxi 214035, China)

Abstract: To explore the application in smoke interference at the middle and far infrared wave-bands of 3—=5 um and 8-14 pm,
the CNT/grapheme/carbon composite was prepared by a liquid phase method. Scanning electron microscopy was used to com-
pare and analyze the microscopic morphology of graphene, carbon nanotubes and composite. The static infrared absorption abil-
ity of the three materials was compared and analyzed by Fourier transform infrared spectroscopy. Based on the smoke box experi-
ment, the transmittances of graphene, carbon nanotube and composite for 3-=5 um and 8—=14 wm in the middle and far infrared
were measured, and the average mass extinction coefficient of the smoke screen was calculated according to the Lambert-Beer
law. The results show that after bituminous carbonization, bituminous carbon is used as the skeleton, the smoke-screen interfer-
ence composite material of the complex network structure formed by carbon nanotube and graphene inhibits the agglomeration
of CNT and the stacking phenomenon of graphene, and improves the suspension properties. For the 3—5 pm wave-band, the av-
erage transmittance of carbon nanotube, graphene and CNT/grapheme/carbon composite obtained by calculated is about 9%,
10% and 5% respectively. The effective shielding time of the composite increases by about 13% and 21% respectively compared
with that of CNT and graphene. The average transmittance at the 8—14 pm infrared wave-band is about 3%, 5% and 4%, respec-
tively and the effective shielding time of the composite is about 28% and 13% higher than that of CNT and graphene. The CNT/
grapheme/carbon composites improve the suspension performance and infrared absorption performance of the single carbon ma-
terial, enhance the interference performance at the middle infrared wave-band, decrease the interference performance at the far
infrared wave-band, but the effective interference time is still improved, and its far infrared interference time needs further im-
provement.

Key words: carbon nanotubes;graphene;composites; middle and far infrared; interference property

CLC number: T)530.4; TQ567.5 DOI: 10.11943/CJEM2018200

(Widh ZHFE)

Document code: A

Chinese Journal of Energetic Materials, Vol.27, No.3, 2019 (249-254) A A AL www.energetic-materials.org.cn



